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Through the courtesy of the curators the collection of leeches con- 
tained in the U. S. National Miisemn has been placed in iny hands for 
study and determination. Though small, and much of it poorly pre- 
served, the collection has proved an interesting one. Xone of the forms 
had previously been identified; several have been found to be unde- 
scribed, several others have been mentioned in the literature but once 
or twice, and many are here recorded from new localities more or less 
remote from those previously known. The material has been drawn 
from various parts of the world, but it is to be regretted that our own 
American leeches are so poorly represented. Our fauna is a rich one, 
but is, perhaps, well known to but one person, who has as yet shared 
but little of his knowledge with the scientific public. We are still in 
nearly complete ignorance of the number and distribution of the species, 
and many interesting morphological questions remain to be elucidated. 
But one attempt has been made to systematize our knowledge — that of 
Prof. A. E. Yerrill twenty-five years ago — and that upon very inade- 
quate material from comparatively few localities. It is to be hoped 
that a greater interest will be taken in making well-preserved collec- 
tions, and that our National Museum will soon have gathered together 
a complete series, not alone of leeches, but of annelids generally and 
other worms as well. 

This is perhaps not the most suitable occasion to enter upon a dis- 
cussion of any of the broader or more theoretical problems of morphol- 
ogy upon which the collection throws light. There is, however, one 
matter of especial interest to the systematic student to which some 
reference may profitably be made. I refer to the annulation of the 
somite. My observations on this subject accord perfectly with the 
views expressed by Whitman (5 and G) and later by Lang (4) and 
Blanchard for the Glossiphonidm, Hirudinidm, and Herpobdellidm, and 
I am pleased to be able to extend them to the Ichthyobdellidm also, 
which has, I believe, not previously been done. Apathy (1), who has 
made the most important recent contributions to the external morphol- 
ogy of the latter family, takes a precisely opposite view to that of 
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Whitiuaii. He legards the inulti-aumilate somite as primitive. Tlie 
view here supported is tlait the primitive typical leech somite con- 
sisted of three annuli. These primary annuli can readily be recognized 
in all families and most species of leeches which 1 have examined. 
When the primitive tri-annulate character of the somite is lost this 
may take place by (a) reduction, which has occurred as a result of 
coalescence of the primary rings at the anterior and posterior ends of 
nearly all leeches and in the genital regions of some, or (/>) by elabora 
tion, which has taken place in the somites of the middle body region, 
especially of the Onathobdellida*, Herpobdellidie,and Ichthyobdcirida\ 
The increase in the number of annuli by which this elaboration is 
expressed externally seldom if ever occurs by the actual intercalation 
of new rings, but only by the growth and lesser or greater subdivision 
of the three primary rings. This subdivision seems to follow a regular 
law, which is that any nuuiber or all of the primary rings may become 
secondarily bi-annulate, the secondary annuli similarly biannulate 
and the tertiary again divided for the fourth time, and any one 
of these subdivisions may be in various degrees partial or complete, 
and may alTect one or more aunuli of any order. The theoretical com- 
pleteness of the i)rocess is expressed in the following table, which also 
presents a system of nomenclature for the maximum possible number of 
annuli of each order, up to the fourth, of a complete somite, enabling 
the structure of a typical somite of any genus to be exi)ressed by a 
simple formula. 
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I give a few illustrations of the application of the system. Proto- 
cleijsinc and many other Glossiphonidm have a simple tri-annulate som- 
ite al + u2 + n3. Many of the larger species of Glossiphonia show a 
slight subdivision of the second and third primary annuli, which be- 
comes strongly expressed in Hcementaria^ n-1 + «2 M) + a3 (Z^5 6G). 
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Ill the llinuliiiidje generally this teiideiiey is comjilete^ and the five 
annuli resulting are iiraetically equivalent so far as size, etc., is con- 
cerned, -|~ 1)3 d" h4: -|- hi) -f" hG or ul -h h3—G, 'IvctclicJlohdclld has all 
three of the primary annuli subdivided, thus : hi + h2 + b3 + hi + 1)3 + 
hG or more simply hl-G, But in some of the species the divisions are 
incomplete, while in others those of the third order have set in, facts 
which may be expressed b}' the use of brackets, as shown above for 
Jhvmentaria, In Dina the third actual (fourth secondary) annulus is 
widened and distinctly bi-annulate, expressible thus: al + h?)-\-hi [cl 
c3) + h5 + bG. The greatest complexity is found among the Ichthyob- 
dellid«x*, of which Cijstobranchua h'dS the six secondary annuli, the third 
or sometimes the fourth being subdivided. bi-\-b2 + co -j- cG + Z/4 + 
b5 + bG or bl-2 -f c3-G -f Hiscicola varies somewhat, but the most 

frequent arrangement is that in which the full number of annuli of the 
third Ol der is developed, and two of these, namely, c3 and c8, are divided 
into annuli of the fourth order, making in all foui teen annuli, expressed 
by the formula el-4 + dO + dlO + rG + cl -f dl5 + dlC+ eO-12. In some 
si)ecies the fourteen annuli bec'ome perfectly equiv^alcnt in size and the 
plan of their formation obscure. Xo cases are known in which the 
whole twenty- four of the possible annuli of the fourth order are devel- 
oped, or in which annuli of the fifth order are more than vary slightly 
indicated. 

Partial or complete unions of adjacent annuli of neighboring somites 
frequently occur, and possibly entire somites may be absorbed, or 
simulations of new ones formed in the iirostoniial region. All of 
these conditions can be expressed in the formula, which could also 
be adai)ted to indicate whether any given condition has aiiseu by sim- 
plification or elaboration. The desirability of some more exact method 
of defining the annulation of the Ichthyobdellida* must be obvious to 
anyone who has noted the great confusion which reigns in this group 
as to the number of annuli of eaeh somite, and the scope of the genera. 
Different authors have each usually attended to but one of the several 
orders of division of the somite, and thus we have Piscicola {Iclithyob- 
della) described with seven, twelve, or fourteen rings, each of which 
expresses a part of the truth. 

By combining the somite formula with the Boinan numerals by 
which the individual somites are indicated, we can describe any annu- 
ius desired with the greatest precision. As to the order of the elab- 
oration of the annuli in the Ichthyobdellidx I have little light, except 
that the process begins in the middle ijrimary annulus, and there also 
proceeds the farthest. There arc good physiological and mechanical 
reasons for this; but I hope soon to hav^e sufficient data for a fuller dis- 
cussion of the external morphology of this family. This preliminary 
account is i)resented here in the hoi)e that students of the IJirudiiiea 
will find this scheme of sufficient value to test and perfect it. The 
systematic portion of the paper follows. 
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Family GLOSSIPllON I D.E. 

PROTOCLEPSINE, new genus. 

This genus exhibits primitive external characters in the retention of 
the full number (3) of annuli in all of the anterior somites, and in the 
elevation of the eyes upon papilhc which stand in serial relation to the 
dorsal median segmental papilhe of the succeeding somites. The sex-’ 
ual pores occupy the usual positions in somites X and XI. 

The type species has three pairs of eyes situated on somites I, II, 
and III; and the posterior somites XXII to XXVI are reduced. 



I. PROTOCLEPSINE SEXOCULATA, new species. 



(Plate XL, fig. 1.) 



TJiifortniiatel^" there is but a single much contracted specimen of this 
interesting species. The prostomiiim is curled ventral ward and tlie 
specimen is piobably immature, so that the following measurements 
have a relative value only: 



Length 

Greatest width (XIXth somite) 

Depth at somite XIX 

Width at genital region 

Depth at genital region . . 

Diameter of acetabulum 



5.1 
2.5 

1.2 



2. 2-2. 4 
About 1 



1.5 



In its contracted condition the body is truncated at both ends, the 
prostomiiim being curled under at the anterior end (corrected in the 
drawing, hg. 1), and the acetabulum drawn closely up at the posterior 
cud. Consequently the body appears almost quadrate, with its greatest 
width far back. It is strongly convex above and slightly concave 
below. The acetabulum is large and circular, with thickened mar- 
gins. The anterior sucker is wide, with thickened crenulated margins, 
formed posteriorly by annulus 5; its interior and the mouth opening 
ai e hidden by the infolded prostomiiim. A deep median and three pairs 
of small lateral sulci divide the fiee margin of the prostomiiim into 
eight lobes, of which the four middle ones bear as many small papilhe. 
Dorsally it consists of a larger anterior and a smaller posterior annulus. 

The somites I to XXI, inclusive, are complete, each consisting of 
three annuli; XXII and XXIII are biannulate; XXIV aud XXV 
biannulate at the margins aud undivided niesially; and XXVI consists 
of a single annulus. On each side of the middle line are three series of 
dorsal and four series of ventral papilhe, situated on the first aiiuiihis 
of each somite on which alone papilhe ar(‘ evident. Of the dorsal series 
the innermost are widely separated, leaving a broad median area; the 
outermost are siipra-margiual, and the remaining series halfway 
between these. All of the papilla* are smooth aud rather inconspicu- 
ous. On the first, fourth aud seventh rings behind the prostomiiim 
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the papilla? of the innermost dorsal series are transformed into deeply 
pigmented eyes, but still retain their character aspapilhe, being quite 
as elevated as the succeeding members of the series, with which they 
continue in perfect serial relation of position. Were any further evi- 
dence required to demonstrate Whitman’s view of the homology of the 
eyes and segmental papilla? of leeches, this species would supply it. 
Annuli one and four lack the marginal but retain the intermediate 
papilhe. The former begin on annulus seven and continue to somite 
XXV. The intermediate series ceases at somite XXIII, while the 
innermost continues to the post-anal annulus. 

The ventral papillm begin on annulus seven, which is united with 
six. They are a marginal, a mesial ventral, and two intermediate on 
each side. The most mesial pair are widely separated and about oppo- 
site to the mesial dorsal series. All are small, and in this specimen 
can be detected with certainty on only a portion of the somites. 

The individual described is probably immature, as the genital pores, 
although not difficult to detect, are very small, and their lips not 
swollen or glandular. The male pore is situated between annuli twenty- 
nine and thirty and the female between thirty-one and thirty-two. The 
color is probably much changed in preservation, being a nearly uniform 
bronze-brown. The eyes are black. Xothiug is known of the internal 
anatomy. 

Type. — Xo. 4320, U.S.X.M. Bering Island, Commander Islands, Sibe- 
ria. Leonhard Stejneger, August 5, 1882, Xo. 1405. One specimen. 

GLOSSIPHONIA Johnson. 

2 . GLOSSIPHONIA MOLLISSIMA. 

(Plate XL, fig. 2.) 

CJepsine moUisshna Grube. 

This species was described by Grube (3) from specimens collected at 
Lake Baikal, Siberia. The following notes will serve to supplement 
Grube’s description. The first pair of eyes are very small, deeply set, 
and sometimes united to the second pair. They appear to be undergo- 
ing degeneration and absorption. The annulation of the first four 
somites is shown in the following table: 



Annulation of somites of Glossiphonia mollissima. 
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Annuli. 


Organ. 
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The prostoininiii consists of a single partial ring. The united tliiid 
and fourth rings form the posterior margin of the anterior sucker. 
Somites III to XXII are complete, XXTII consists of annuli sixty-three 
and sixty-four, XXIV of sixty-five, which is double at the margins, 
XXV of sixty-six and XXVI of sixty-seven, behind which is the anus. 
The male pore is placed at X«§, or between the annuli twenty-five and 
twenty-six ; the female at XI^^^, or between twenty-seven and twenty- 
eight. 

Character is given to the papillation by the great development of 
the dorsal median series, the papillie of which are very large, and in 
some specimens the only ones distinctly developed. They become con- 
spicuous on annulus fifteen, and are found on the first annulus of 
every complete somite thereafter, and on the annuli sixty-three, sixty- 
five, sixty-six, and sixty-seven. In the best preserved material they 
may be traced as far forward as annulus six. The mates are separated 
at the middle line by about one-fourth of the width of the body. The 
dorsal inner-lateral papilke are also well marked on most specimens, 
and are found on the eye-bearing annuli, as well as on all those bear- 
ing the dorsal median ones. The outer lateral papillm have become 
reduced to almost total suppression and were unnoticed by Grube. 
Very minute members of this series may usually be found on the 
eye-bearing and several succeeding iiapilliferous annuli. Besides the 
serial papilke, very minute variable ones are found on the dorsum of 
all of the annuli. There are 10 or 12 small papillm on the ventral 
surface of the first ring of each somite. 

On the accompanying label Dr. Stejneger gives the following descrip- 
tion of the colors of this species during life: 

Olive green, margins more brownisli, two scries of large whitish knobs along the 
back, and several smaller and less couspicnons spots between these and the margins. 
Along the back a regular system of narrow brownish longitudinal stripes. 

This species closely resembles the Clepsine elegans of Verrill, from 
which it may be distinguislied by the much larger dorsal median 
papilke. 

Xo. 4259, U.S.X.M. Bering Island, Commander Islands, Leonhard 
Stejneger. 18S2-S3. Twenty- two specimens. 

3 . GLOSSIPHONIA PARASITICA. 

Hirndo parasitica Say. 

Clepsine ornata Verrill (in part). 

1 have not yet acquired sufficient material to satisfy myself of the 
status of VerrilPs species of Clepsine; but it is certain that both C. 
ornata and G, papillata are composite and in part synonymous. The 
types should be again studied and compared. I think that the forms 
here included can safely be regarded as cospecific with those forming 
the basis of VerrilPs original description of Clepsine ornata^ and their 
identity with Say’s species was established by the examination of the 
sui^posed types in the collection of the Philadelphia Academy of 
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ISTatural Sciences. The following examples are included in the U. S. 
National Museum collection. 

No. 5025, U.S.N.M. Yicinity of Fort Huachiica, Arizona. Dr. T. E. 
Wilcox, U. S. A. Five specimens. 

No. 4025, U.S.N.M. Currant Fiver, Shannon County, IMissouri. F. 
Ellsworth. One specimen. 

No. 502G, U.S.N.M. Pine Fidge Agency, South Dakota. Dr. Leon- 
hard Stejneger, 1894. One specimen. 

No. 823, U.S.N.M. North Fed Fiver, British America. F. Kenni- 
cott. One specimen. 

No. 4694, U.S.N.M. Wheatland, Indiana. On Ghelyclra serpentaria. 
Fourteen specimens. 

No. 4602, U.S.N.M. Keel-Foot Lake, Obion County, Tennessee (from 
a small creek emptying into lake near Idlewild Hotel), May 30, 1882. 
E. Palmer. One specimen, very badly dried up and shrunken, but 
apparently a large example of this species. 

No. 5027, U.S.N.M., 50 miles from Bluefields, Nicaragua. C. W. 
Fichmond. On turtle. Five specimens. 

4. GLOSSIPHONIA LINEATA. 

Clepsine papillata Verrill var. Uneata. 

In many respects this species resembles G. triserialis E. Blanchard, 
but differs from this and resembles G, hridyei O. F. Miiller in the 
position of the genital pores, which are separated by but one annulus. 
The external male orifice is situated at (H), the female at XI aj, 
(fl), the latter being the usual position. The white patches which 
flank the black i)apillm appear to be more conspicuously developed in 
the IMexican specimens, making this a very beautiful species. 

No. 4101, U.S.N.M. D’eau douce dc la Canada de Marfil, Mexico. 
Prof. A. Duges, February 8, 1882. Nineteen adult and numerous young 
specimens. 

5. GLOSSIPHONIA STAGNALIS. 

Hiriido stagnalis LiNXiEUS. 

Chpsine modest a Verrill. 

This species is very common and widely distributed over the United 
States. No characters have been found which serve to distinguish it 
from the well-known European form. 

No. 1038, U.S.N.M. Woods Hole, Massachusetts, September 16, 1883. 
William Nye, jr.; fresh-water ponds. Six specimens. 

No. 808, U.S.N.M. Woods Hole, Massachusetts, September 24, 1883. 
William Nye, jr. j fresh- water pond. Many specimens. 
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PLACOBDELLA R. Blanchard. 

6. PLACOBDELLA MEXICANA, new species. 

(IMateXL, 3.) 

This species is close to Plucobdella plana (Wliitman) Blanchard, 
but the ainiulation diners in several resjiects. The body is broad and 
depressed, and ratlier ovoid in outline. The largest specimen measures 
14.7 mm. in length and 0 mm. in breadth at the widest part. The ace- 
tabulum is SFoall and weak, and about 2.5 mm. in diameter. 

The prostoinium is undivided. It is followed by a rather wide ring, 
which bears the single i^air of eyes on its posterior part, and tlje lir.st 
pair of dorso-inner-lateral papilhe on its anterior part. A plain nar- 
row ring follows, then a broad double one bearing the second ])air of 
dor.so-inncr-lateral pajiilL'c on its anterior half. A narrow ring com- 
pletes witli tliis double one somite III. Somite IV is in one specimen 
similarly constituted of a broad double ring and a narrow onej in the 
others it is constructed like the following somites of three rings, the 
first of which bears papilljc. Somite XXJI is the last complete one; 
XXIII has two annuli, XXIV a single annulus, double at the margin, 
and XXV and XXVI each a single pa]iillate annulu.s. The male pore 
is situated between the twenty- fourth and twenty-fifth, the female iiore 
between the twenty-sixth and twenty-seventh, and tlie anus between 
the sixty-sixth and sixty-seventh annuli. 

The dorso-median and dorso-inner-lateral iiapilhe are large and ('on- 
spiciious, but low, smooth, and rounded. The former begin on annulus 
eight (somite V) and continue with the latter to somite XXVI. The 
outer lateral are small; th(*y begin on annulus eleven, the first of .somite 
VI, and continue to annulus fifty-nine (somite XXII). The second 
annulus also of ^ch somite of the 'middle region of the body bears 
six series of small jiapilhe which lie mesiad to the corresf)onding ones 
of the first annulus. 

The color of the alcoholic specimens is a rich chocolate brown blotched 
with lighter and darker brown, a branched figure of the latter color 
corre.sponding very closely with the branches of the intestine, and the 
])ale spots in general with the papilljc. A median white line appears 
at the auterior and posterior ends of the body. Beginning anteriorly 
in a triangular area which includes the eyes, it is more or le.ss inter- 
rupted and broken at the first annulus of each somite to the seventh, 
where the band fades out. On the .second annulus of each of the.se .som- 
ites the pale area runs out laterad in transverse bars, which on V reach 
nearly to the margins of the body. At the posterior end a .similar nar- 
row pale area extends forward from the anus to somite X XI. ^Marginal 
w^hite spots occur metainerically on each .somite. The posterior sucker 
is marked with alternating rays of brown and white, the latter being 
confined mainly to the marginal half. 

Types. — Xo. .5028, U.S.X.M. Mexico; P. G. Jouy; Xo. o84. I hree 
specimens. 
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H/EMENTARIA De Filippi. 

7. HiEMENTARIA OFFICINALIS De Filippi. 

No. U78, C.S.N..>r. (Guanajuato, Mexico; Prof. A. Du^o^s. Two 
specimens. 

Family ICHTHYCJBDELLID.E. 

TRACHELOBDELLA Diesing. 

8. TRACHELOBDELLA VIVIDUS. 

( Plat<i XL , i]}'. i.) 

Cyfftohranrhm rhidus \'F:Ki:fU.. 

This .species bears a striking resemblance to a Cifstobranchus^ but the 
anuulation and the |>o.sition of tlie sexual pores are cljaracteri.stically 
that recently attributed by Blaiicliard to TrachelobdeUa. 

The two regions of tlie body are sharply distinguished. The anterior, 
which contains the first eleven somites, is somewliat sunken into and 
embraced by the first somite of the posterior region. Somites IX, X, 
and XI arc narrowed to form the clitelhim, in front of which the body 
is slightly expanded laterally. The anterior region includes twenty 
distinct primary annuli posterior to the expanded ••head,*' which latter, 
with the first five annuli, constitute five somites. Somite VI is com- 
posed of three primary annuli, each of which is clearly biannulate. 
Somite \'II is as large as tlie eight preceding annuli. Each of the pri- 
mary annuli is divided into two and these again lialved dorsally, so that 
twelve annuli of the third order may be counted on the dorsal side. 
The middle primary annulus {n 2 ) of tiiis somite is large, and its two 
.secondary annuli (b 0 and 4) have almost the value of the adjacent 
primary annuli. Somite VllI is similarly annulated, but shorter. The 
somites IX, X, and XI are the clitellar somites and are each reduced to 
two primary annuli, which, with the exception of the last, are obscurely 
biannulate. The male pore is located on the anterior margin of somite 
X, or between this and the preceding annulus (16). Ou the ventral 
side annuli sixteen and seventeen are much enlarged and partly fu.sed 
with fifteen and eighteen, re.<pectively. The female pore is between the 
eighteenth and nineteenth annuli, having the same relation to somite 
X 1 as tlie male pore has to X. The twentieth annulus is obscure, beuig 
united with and retracted within somite XI. 

The posterior body region is broad and depres.sed, the transverse and 
vertical diameters being about as two to one. The constriction shown 
in the figure in the ]>osterior third of the bfjdy is probably the result of 
an accident of preservation. The somites of this region are charac- 
terized by the six secondary annuli, tho.se of the .second ])rimary 
annulus (a 2 ) being large.st and on the dor.sal side again divided into 
the tertiary annuli, thus: /> 1-2+c 5-6-7-8-{-/> 0 - 6 . Tliis latter char- 
acter is lost in the posterior somites. Somite XXII is the last complete 
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one, beliilul which there are four additional obscurely bianimlate ])re- 
anal annuli. 

There are eleven pairs of well-developed lateral vesicles, which 
diminish in size each way from the sixth. Behind the eleventh pair 
are two pairs of rudimentary vesicles, indicated by opaque whitish 
lateral thickenings of the rings. The well-developed vesicles occupy 
the sides of h I and b 2 of their somites, except the first, which 
extends onto the last ring of somite XI. There are indications of annu- 
lation of the anterior sucker, but too obscure in this specimen to be 
described. 

No, 242, U.S.X.M. \A"oods Hole, Massachusetts ^ A^. X. Edwards. 
One specimen. 

g. TRACHELOBDELLA MACULATA, new species. 

(Plate XL, fig. 6.) 

The two body regions are well marked, the anterior slender and 
terete, the posterior broad, flattened, and raquet-shaped. The posterior 
sucker is small, little if at all directed veutralward, and is contracted 
to a slit-like opening. 

There are thirteen iiairsof respiratory vesicles, with a posterior rudi- 
mentary fourteenth. The anterior ones are indistinct and the largest 
(the ninth and tenth pairs) at the widest part of the body. This region 
is concave below and convex above from side to side. The anterior 
region is somewhat retracted within the iiosterior. The head (in the 
contracted specimen) is scarcely expanded, and its margin only slightly 
oblique. Its free margin tends to fold into four lobes, dorsal, ventral 
and two lateral. 

As in most other species of the genus, the aunulation of the anterior 
region is irregular and difficult of interpretation. In this siiecimeii the 
difficulty is increased owing to the integument being gathered up at 
several spots, as it were, into loose tufts, which disturb the arrangement 
of the annuli. Alter a careful study I have fixed on. the interpretation 
shown in the figure; but this needs to be confirmed by a study of more 
and better material. The clitellar region is sufficiently distinct. Six 
annulations are observable on the dorsal side of the head. Then follow 
two narrow rings in the constriction behind the head. Behind these 
follow, apparently, four complete somites (V to VIII) of three rings 
each, of which the first corres})onds closely to the transverse bands of 
orange, the second and third to the ashy spots described below. The 
primary rings of somite VllI, as here jtrovisioually identified, are sub- 
divided into six secondary rings. The clitellum consists of the two 
primary partly orange-colored rings of somite IX, the two primary 
(divided into four secondary) uncolored rings of somite X, and the 
similarly constituted somite XI, of which the last ring is united with 
the first of somite XII. The male pore is between the two secondary 
rings of annulus seA^enteen (the first of somite X), and the female pore 
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between the two secondary rings of annnliis nineteen (the first of somite 
XI). They are consequently separated by four small secondary annuli. 

The somites of the posterior region are hexamerous, but the three 
primary annuli are easily recognized; and the first and second of each 
somite, except XII, are undivided at the margins, where they are occu- 
pied by the paired respiratory vesicles. The vesicles, as in the species 
to be described next, extend over the first and second primary rings of 
eacli somite, though in man^^ cases the second is only partly occupied. 
Anteriorly the vesicles are collapsed and, except for their color, indis- 
tinct, but posteriorly they become much more prominent. Traces of a 
rudimentary fourteenth pair are found just anterior to the anus. 

The color pattern of this species is interesting, and has probably 
been derived from the breaking up and partial shifting of an annular 
pattern, which still persists to some extent in the anterior region. The 
general color above is a rich bright orange anteriorly, becoming faded 
to a pale yellow posteriorly, where it extends over much of the ventral 
surface also. The ventral surface of the anterior region, the greater 
part of the clitellum, and the head are of a pale ashy color, which spots 
the dorsal surface also. These ashy spots show a distinct tendency to 
become arranged in three longitudinal rows on the posterior region. 
They are mostly large and of irregular shapes, and very nearly corre- 
si)ond to the somites, but those of the middle series have shifted more 
or less toward the posterior end and sometimes become confluent with 
neighboring blotches. All are edged by a very narrow border of red- 
dish brown. A few similar irregular blotches are seen on the ventral 
surface. A small orange patch surrounds the male pore, and there is a 
similar one on each side of the clitellum. On each side of the dorsal 
surface of the head is a large bright orange spot, leaving a median ashy 
area. In the figure the orange-colored parts are stippled, the ashy 
plain. The hexamerous structure of the posterior somites is represented 
only in XIX and XX, but the others are similar. 

The single specimen measures: 

inm. 



Length 13.5 

Grecatest breadth 4. 2 

Length of anterior region 3 

Breadth at male pore i) 

Breadth of anterior sucker 1 

Diameter of posterior sucker 1.5 

Depth of posterior region of body 1 



Type, — Xo. 1314, U.S.X.M. Steamer Albatross, Locality unknown. 

10 . TRACHELOBDELLA RUGOSA, new species. 

(Plate XL, fig. 5.) 

The adult specimens of this species have the broad depressed form 
shown in the figure; a young individual is terete, with the vesicles 
appended to the sides of the body, and connected by a broad lateral 
cutaneous fold lodging the marginal sinus, by the metameric enlarge- 



554 PItOCEKDIXr.S of the XATIOXAL museum. VOL. XXI. 

raent of which the vascular sacs of the vesicles are formed. The ante- 
rior region of the mature as well as of the young specimen is depressed, 
as hi T, maculata, instead of terete, but the annulation, although 
obscured by cutaneous folds, appears to be the same. Exclusive of the 
three obscure annulations observable on the dorsum of the head there 
are twenty pre vesicular annuli, of which the last is united with and 
retracted into the border of somite XII. 

Three complete anteclitellar somites are recognizable, owing to the 
presence on their first and second primary rings (namely, six and seven, 
nine and ten, and thirteen and fourteen) of peculiar cutaneous pro- 
jections just dorsal to their lateral margins. These are usually, but not 
invariably, united into a single ]>air on each somite, and are probably 
of the nature of rudimentary respiratory vesicles, or at least homo- 
dynamous structures. They lie somewhat dorsal to the plane of the 
functional vesicles. 

The clitellum consists of two relatively large annuli, which are united 
together and bear a pair of cutaneous appendages in strictly marginal 
position, and four narrow biannulate annuli, of which the tirst contains 
the male and the third the female orifice, thus agreeing with T. macii- 
lata. The last, and frequently the female ring also, is contracted within 
the following somite. 

In the posterior region the integument, which must have been very 
loose in life, is much wrinkled and thrown into folds in contraction. 
This condition is less marked in the young example, in which the three 
primary annuli are readily recognized, and the first and second are 
seen to be occupied by the remarkably large respiratory vesicles. Each 
of the primary aimuli.of the adults is marked by four more or less dis- ^ 
tinctly marked transverse folds, which are divided by longitudinal fur- 
rows, into quadrangular tile-like and slightly raised areas, giving to 
the entire surface»a rugous tessellated appearance. 

The respiratory vesicles are very large and conspicuous. They occupy 
the margins of the first and second primary annuli of each somite, and 
are connected by a cutaneous fold which is continuous along the mar- 
gins of the body from the first to the twelfth or last pair of functional 
vesicles. Delicate irregular cutaneous wrinkles roughen the surface 
of both the vesicles and the marginal fold. 

The posterior sucker is small, straight, and shallow^ the anterior is 
closed in contraction to a vertical slit. Xo pigment remains in the 
bodies of any of the specimens, which have faded to a uniform clay 
color. A few brown pigment cells are arranged in a zone across the 
head anterior to the annulations. There are no eyes. 

The specimen figured has the following measurements: 



mm. 

Length complete 23 

Length of anterior region 3. 3 

Width of clitellar region 1.3 

Width at first pair of vesicles 2. 4 

Width at ninth pair of vesicles 5. 8 



Types, — Xo. 5035, U.S.X.M. From red snapper. Six specimens. 
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CYSTOBRANCHUS Diesing. 

II. CYSTOBRANCHUS species.^ 

Xo. Io04, U.S.X.M. Albatross station 2737. One specimen. 

PISCICOLA Blainville. 

The genus Pisclcola as here used is composite and requires subdivi- 
sion, but no adequate system has yet been proposed. 

12. PISCICOLA GEOMETRA (Linnaeus) Blainville. 

No. 237, U.S.N.M. Wasliiiigton, District of Columbia, February 3, 
1883. On (ierinan car]) (probably introduced with these fish). Three 
specimens. 

13. PISCICOLA SEXOCULATA. 

Flatyhdtlla sexociilata Malm. 

No. 4830, U.S.X.M. 8t. Pauls Island, Bering 8ea, June, 1800; Wil- 
liam Palmer, from Sculpin. Five specimens. 

14. PISCICOLA SCORPII. 

Jfirudo scorpii Faijuicius. 

Flatyhdella scorpii ^Ial.'ni. 

RisFirola muUhtriala OuuiiK. 

No. 3020, U.8.N.M. 8t. Pauls Island, Bering Sea; William Palmer, 

June, 1800, from Sculpin. Si.\ s])eeimens. 

No. 3044, IJ.S.N.^I. From Sculpin. One sjiecimen. 

15. PISCICOLA ZEBRA, new species. 

Tills species has the slender, somewhat depressed, nearly linear form 
of 1\ geometra, but tlie jiosterior sucker is nearly circular, and much less 
excentrically lixed, the anterior is smaller, the annulation shows some 
peculiarities, and the color is very different. In these specimens no 
respiratory vesicles are visible. 

The anterior body region contains twenty-one primary annuli, of which 
the first five are undivided, six to fifteen arc distinctly broader and bian- 
nulate, and the secondary rings often again biaiinulate, making four 
minor or tertiary rings to each iirimary annulus. Then begins the cli- 
tellar region with annuli sixteen to eighteen narrower and less distinctly 
biaiinulate. The male pore is in the posterior part of eighteen, and is 
bounded behind by a narrow fold. In contracted specimens this ]iore 
appears to be between eighteen and nineteen, osving to the snpi>ression 
of the fold. Nineteen and twenty are similar, with the female pore 
behind the latter. Twenty-one and the following annuli are again 
distinctly and doubly biaiinulate. The iiosterior region begins with 
twenty-two. 

The typical somites of the posterior region have fourteen annuli of 
the third and fourth orders; the first and third firimary annuli have 
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four each, the secoucl six of these, as shown in the formula el-4:+dd 
__10+c6+c7+f715 — lG+cO-12, and in some cases dl3 and 14 are devel- 
oped. The annuli from fifty-seven to sixty- three (the last), inclusive, 
become simplified and are either undivided or faintly biannulate. The 
anus is between sixt^^-one and sixty-two. 

I describe the color somewhat fully. The pattern is made up of 
irregular and often confinent blotches of brown on a yellowish ground, 
disposed difierently in each specimen, but with a strong tendency to 
assume the annular or banded arrangement in all, except on the middle 
dorsal region, where the inner portions of the brown spots tend to 
become confluent into a pair of longitudinal stripes separated by a nar- 
row but conspicuous median yellow stripe. The head is characteristic- 
ally colored. The anterior two-thirds is yellowish, the posterior third 
marked by a conspicuous band of dark brown which in the three larger 
specimens extends two-thirds of the way around and on the smallest 
only one-half, leaving an un colored ventral area. Dorsally, the dark 
band is interrupted by a narrow median line of bright yellow. Two 
pairs of dark brown eyes (separated by two-thirds of the width of the 
head) are situated at the angles of a parallelogram whose anterior and 
posterior sides correspond with the boundaries of the dark band. The 
anterior eyes are the larger. In some of the specimens the angles of 
the band, where broken dorsally, show an intensification of the pigment, 
which in one specimen bears a superficial resemblance to two additional 
pairs of eyes. In all of the specimens the dark ring is succeeded by a 
pale one which occupies the last cephalic and first and second post- 
cephalic annuli. Then follow eighteen more or less distinctly marked 
irregular brown rings, of which four are anted itellial, two clitellial, and 
the remainder postclitellial. Brown, more or less conspicuously, pre- 
dominates to the twelfth ring, posterior to which the pale background 
increases. Several annuli in the neighborhood of the anus are always 
pale. 

The four preclitellial rings show a strong tendency to fuse both dor- 
sally and ventrally (more particularly the latter), sometimes the first 
three, sometimes the last three, or all four being thus united. The dor- 
sal ingmentation then tends to split up into three yellow and two brown 
longitudinal lines, the latter being usually i^redominant. There is 
always a complete white ring just anterior to the clitellum. The clitel- 
lum is heavily pigmented above; and below, especially in the middle 
region, is almost devoid of color. The pattern is longitudinal. There is 
a rather broad median yellow stripe, a brown stripe (composed of two 
brown and one yellow lines), a very narrow yellow stripe, and then 
heavy brown blotches which cover the sides. A pale postclitellial ring 
is usually well defined and complete. 

In the posterior region the blotches are large, well defined, irregular, 
and assymetrical, and not distinctly metaineric in arrangement. A 
tendency is manifest on the ventral surface to break up into a median 
series of confluent blotches, on each side of which is a narrow, ill- 
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defiued, yellow, longitudinal line. Laterally the blotches are enlarged, 
dorsally they are narrower, but on each side of the middle line are 
again drawn out and frequently become longitudinally confluent. Ex- 
cept in one specimen, the dorsal median. yellow line is scarcely inter- 
rupted. The twelfth brown annulus is continuous across it in all four 
specimens, and the following ones show somewhat of a similar tend- 
ency. In two specimens the paired dorsal brown stri^ies maybe traced 
almost without break for the animaPs entire length, and it is in one of 
these that the median yellow stripe is interrupted at almost every 
brown baud. The posterior sucker is heavily pigmented dorsally, less 
so or almost unpigmented ventrally. The marginal zone is pale, with 
about fourteen dark and irregular brown rays extending toward it and 
terminated by as many dark eye spots. 



inra. 

Length 19 

Breadth 1,8 

Length of anterior region 4. 

Length of head (above) 5 

Breadth of head 7 

Diameter of acetabulum 1.0 

Breadth of clitellum 1. 5 



Types, — No. 4818, TJ.S.N.M. Arichat, Gape Breton, Nova Scotia; W. A. 
Stearns, 1890, from lips of hamper eel {Fetromyzon marinus). Four 
specimens. 

16. PISCICOLA RECTANGULATA Levisen. 

No. 4705, TJ.S.N.M. Alaska; Lieut. G-. M. Stoney; ‘^tish parasite.’’ 
Eight specimens. 

17. PISCICOLA ANARRHICHi^:. 

IchthyohdeUa anavvhichw Diesixg. 

Ichthyohdella avavrhicluv van Benkdkn and Hesse, 

Not Platybdella anarrhichtv Malm. 

Piscicola marina Leuckart, 1819. 

PlscicoJa 7 narina Gruue. 

Not P. marina Johnson. 

No. 3958, U.S.N.M. Point Barrow, Alaska. IT. S. Signal Service; 
J. Murdoch; gills of Lycodes, Twenty-six specimens. 

18. PISCICOLA RAPAX. 

PontohdelJa rapax Verrill. 

No. 5030, TJ.S.N.M. Meiienislia Bight, Vineyard Sound, ]\Iassaclm- 
setts. r. S. Fish Cominission, 1883 j August 28 ; exterior of Pleuronectes 
dentatus. Four specimens. 

PONTOBDELLA Leach. 

ig. PONTOBDELLA MURICATA (Linnaeus) Moquin-Tandon. 

No. 175, U.S.N.M. (no further data). One specimen. 

No. 773, U.S.N.IM. Cedar Keys, Florida; Henry Hemphill, Decem- 
ber, 1883; from tongue of large shark. Oue specimen. 
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Family IJ FRJHJFDFLLliJyi:. 

DINA R. Blanchard. 

20» DINA ANOCULATA, new species. 

Beljiiid the ^^eiiital the I)Ocly is iniieh Ihittened, and botli M'idth 

and depth remain nearly eonstant from th(i (;litel!iun nearly to the ])os- 
terior siieker. Toward tloi posterior emd it bcteormjs slightly nari'owei’, 
and then the margins approach in a mirve and jiass into the broad 
acetabular i)cd ancle. The maigins ot the body are rather obtuse, 
except on this posterior (airv'e, where they are sharp and eom])ress(*d. { 

The acetabulum is small, less than one-half the> greatest width of the 
body, and faces ventrad. From the genital region the body decreases in 
breadth and increases in relative dejith toward the anterior end, which 
is (piite terete. 1’he month is very large, the o])cning in the individual 
measured being nearly, if not fjiiite, I millimeter, it is round and, 
owing to the shortness of the i>rostomiiiin, scarcely oblique. Jt is 
boundcid by the prostominm, the tijst and sec^ond annuli. 

The prostominm consists of a largei' lip and a nari'ower ])Ostei ior 
incomj)lele annulus. It presents a median lobci bem-ath, bounded by a 
pair of sulci. Hierc* are in all one bundled and five annuli behind the 
jirostornium. The second one is c^oiiqilete and bounds the montli pos- 
teriorly; its free niaigin is crciiiilated. The first thice somites consist 
of a single annulus eaidi, the fourth and fifth of threii annuli ejich, while 
somites VI to XXIII arecomjiletc*, consisting of five annuli each. In all 
of these the third or middle aniiiiliis is enlargc'd, and shows evidences of 
subdivision into two tertiaiy annuli, though this character is less obvi- 
ous than in />. (jiaidri striata. The annulus anterior to the male pore, 
and occasionally other annuli, show a similar biannulation. Somite 
XXIVhas three annuli, and XXV and XXVI one or incompletely two. 

The anus is situated between somites XXIV and XXV, oi- annuli one 
hundred and two and one hundred and three. 

The male pore lies between annuli thii ty-foiir and thii ty-five (somites 
X and XI). It is a conspicuous ojieiiing, surrounded by a circle of 
pajiilhe, situat(*d at the summit of a j>roininent, broadly conical elc*va- 
tioii which affects three annuli in front and as many behind. Annulus 
thirty-four is biaimulate. The inconspicuous female jiore is situated 
between annuli thirty-six and thirty-seven. 

The ground color of alcoholic Sjiecj’imms is dull yellow, immaculate 
below and on tlie margins, but largely nqilaced above by four longi- 
tudinal stripes of grayish or dull black, of which the outer jiair aj c sub- 
marginal, duller in c.olor, and narrower than the more distinct inner 
pair, which are m'cII separatc'd by a median stri]>e of tlje ground color. 

Anterior to the elitellum the two stripers on (*a(‘h side be.corne confluent, 
but at the same tiim^ moie diluted with the ground (*olor, and finally 
broken and replaeed by the widening middh? stiijie. This anterior 
exiiansion of the median stripe is eh'.ar yellow and jicculiar in the dis- 
tinetness with whieh the longitudinal muscle (ibeis are there visible. 
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In many sijcciiiieiis, perhajis in a majority, the two dark 8trij»es are 
partly or wholly conilnent Ijeliind as well as in front ol* the clitelluiri. 
in such tlie lateral li^'ht stripes become merely a succession of more or 
less confluent small spots, or are entirely wantin/:^. ^11 deuces of 
transition between the two and four striped varities are found, the 
former giving the impression of light, the latter of dark, colored worms. 
The median and marginal light stripes are always well marked. Pos- 



terior sucker yellow. There are no pigmented eyes. 

One of the larger sjiecimens measures as follows: 

Mm, 

f>engUj 12.5 

(fTtiSiiitst brcaiJth (abont iha Hanna for th<j posterior Ijalfof tlio bod^') S. 7 

Depth of posterior regiori, about ] 

Jlreailth at male pore 3.3 

Depth at aiale pore (iiichidiug genital elevation) 2.5 

Ureailth atHoniit<t Vf l.S 

I>epth at somite V'J 1,3 

Dreailtli at anterior sucker 1. .5 

Ilopth at anterior sucker 1,5 

Uieatlth at anus 2,7 

Hreailtli of posterior suc ker 



y<), 4sn, U.S.X.M. Mountains ol‘ San I)ir*go County. California; 
C. P. Orcutt. Pori y* three Kjiecimens. l*dev(*n of the>e were selected 
as tyj)es for thr* above descri])tioii. 

No. oO'il, [J.S.N.]\I. San Diego, California; in fresh water; C. K. 
Orcutt. One S|)ccimen. 

21. DINA species,^, 

Xi'phcliH (fuadriHlriala Vkiuoll. 

This is our most abundant eastern nejdjelid, and is very widely dis- 
tril)iitcd. It differs greatly from J). (juadriHtriata Giube, as detei inined 
by Hlaiichard, and seems to be without a name. With us it varies in 
color with the gieater or less develo|)meiit of the black dorsal slrijie.s. 
The eyes are usually reduced, as stated by Verrill, to three i»airs, 
owing to the union of the anterior two j»airs. 

No. o0.‘>2, LT.S.N.M. Currant Piver, Shannon tJounty, Missouri; K. 
Kllsworth. One specimen. 

22. DINA QUADRISTRIATA (Grube; Blanchard. 

XepludiH quadrintriala DiiUiiK. 

XfipheliH mexif^ana K. Dcoks. 

No. Pill, fJ.S.N.M. Mexico; A. JJiigcs fNo. 170). Twelve speci- 
mens. 

No. i80h, O.S.N.M. .Mexico; A. Duges. Pour sj)ecimens. 

HERPOBDEJLLA Blainvjlle, 

23. HERPOBDELLA PUNCTATA. 

XcpheliH punctata LeiijY. 

No, 000, U.S.N.M. Yellowstone Park; llaydeifs expedition, 1872. 
One specimen. 
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Fiiinily HlItUDlNlD^E. 

HAEMOPIS SAVIGNY. 

24. HAEMOPIS MARMORATIS. 

TTinuJo viarmorata Say. 

Xot Xephelis marmorata Vekkill. 

AuJastomam Jacnstre Leidy. 

SemiscoJex yraniUs Veiuull. 

Tliis determination was made by tlie examination of what are proba- 
bly Say^s types, recently discovered in the collection of the Philadelphia 
Academy. Say’s species differs from If, mngnisuga Linna*iis chielly 
in the constitution of somite \"I, which in the latter species has, accord- 
ing to Whitman’s figure (7), the three annuli of equal size and without 
indication of subdivision. IL manuormis, on the other hand, has the 
vSecond and third annuli (twelve and thirteen of the entire series) much 
wider than the lirst, and each completely divided into two by a distinct 
sulcus. The genital pores vary slightly in ])osition, as indicated by 
the conflicting descrii>tions of Leidy and Vcrrill. The male ])ore is 
usually situated at the anterior border of annulus thii’ty-one and the 
female in thirty-six. 

No. 5033, U.S.lSr.M. Yellowstone Park ; G. Uart Mcrriain ; Hayden’s 
expedition, 1S72. Eleven s])ecii:iens. 

No. 070, U.S.N.IM. Havre de Grace; Milner, T877. Three speci- 
mens. This is var. frigris Verrill. 

No. 5034, U.S.N.M. Marsh, licavenworth County, Kansas; Orseu 
Pattee. One Sjiecimen. 

No. 4498, U.S.N.M. P>ristol Bay, Alaska; 0. L. McKay, September 
27, 1883. One specimen. 

25. HAEMOPIS LATERALIS. 

IHrudo UitiraUs Say. 

Semiscolex terreatris J-'ORiiES. 

The type of Say’s species was recently discovered in the collection of 
the Philadelphia Academy. 

The sixth somite of 7Z. lateralis consists of five annuli; the sexral 
jiores are consequently two annuli further back than in 77. marmoratis. 
Say’s specimens were all aquatic, Forbes’s all terrestrial. 

No. 4102, U.S.N.M. Gluey, Illinois; July, 1885; J. and 0. Walker. 
One specimen. 

No. 625, U.S.N.M. Keelfoot Lake (small creek), near Idlewild 
Hotel, Obion County, Tennessee; Ed. Palmer; 1882. One specimen. 

LIMNOBDELLA R. Blanchard. 

26. LIMNOBDELLA MEXICANA R. Blanchard. 

No. 202, U.S.N.M, Quanajuata, Mexico; Prof. A. Duges. Three 
specimens. 
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MACROBDELLA Verrill. 

Not M acrohdclla Piunpri. 

Verrill’s use of Macrobdella seems to have i)riority, his paper having? 
been published in February, 1872, while Philippi’s was not published 
until October of that year. 



27. MACROBDELLA DECORA (Say) Verrill. 

Ilirudo decora Say. 

Ilirudo decora la:ii>Y. 

No. 4590, U.S.N.IM. Wytheville, Virginia; Col. IMcDonald, l^. S. 
Fish Commission. Two specimens. 

No. 4503, U.S.N.M. Fulton Lakes, Adirondacks; Fred, blather, July 
2, 1882. Thirteen specimens. 

PHILOBDELLA Verrill. 

Verrill established PhtlobdeUa as a subgenus of Macrobdella^ though 
he inclined to raise it to the rank of a full genus, which is undoubt- 
edly its proper systematic value. The most remarkable character of 
the genus is that the ducts of both male and female organs oi)en exter- 
nally within the limits of somite XI. The sexual adhesive organs are 
arranged ai ound these pores. 



28. PHILOBDELLA FLORIDANA Verrill. 

The chief points in the aiinulation of this species arc shown in the 
Ibl lowing table: 

Anttnlalion of ThUobdeUa Jlorldana. 



Soniite.s. 




I 





Annuli. 

riohtomiuiii. 



•^^-,2} partly united. 



Orgjin.s. 



{ g} united ventrally. 
7|niiited ventrall}’. 




First jiair of eyes. 
S(M-ond pair of eyc.s. 
Third j)air of eyes. 

Fourth pair of eye«. 
Fifth pair of eyes. 



FirRt pair ncpbridioporcfl on poste- 
rior itrargin of Pt. 

Second pail' uepiiridiojionH on jjos- 
terior margin of 18. 

Third to lifth juiira of nei)hridiopore.s 
on 23. 28, and 33. 

Male i)oro on 34. 



T'emale pore on 37. 

Sixth j)air of nephridiopores on 38. 
Seventh to 8(*venteentli anti la.st jiair 
of nei)hridioj)oiea on 43 to U3. 



Anus. 

I'oslerior sucker. 



Proc. N. M. vol. xxi- 



1 
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Unfortunately no material is available for a study of the internal 
reproductive organs. The external arrangement is as follows: The 
median region of annuli thirty-four and thirty-five is pushed in to 
form a deep pit, which at its mouth is about 2 mm. across. It inclines 
cephalad and narrows toward the fundus. In one specimen it is at least 
2.5 mm. deep. In tlie front wall, which corres])onds to the inturned 
part of annulus thiity-four, is an orifice which appears to be the male 
pore. This is located more than a millimeter from the mouth of the 
pit and between a pair of glandular folds or papillm, wliicli, like 
those described below, has each a pore at its summit. Five addi- 
tional adhesive organs are related to tlie male pore. A pair is located 
on the posterior margin of tliirty-three, close to the median liiie. The 
papilhe are low and wide, and the pores large, oblique, and crescentic. 
A second pair is placed at the sides of the pit, just within its mouth 
and close to the posterior wall. A fifth and iini)aired organ is placed 
on the posterior wall of the pit at a higher (more dorsal) level than the 
pair. 

Behind the male pit a hirge, conical, sugar-loaf-shaped papilla rises 
from annuli thirty-six, thirty-seven and thirty-eight. At its slightly 
pointed summit is the female pore, within the limits of the thirty-seventh 
annulus. The pupilhe incline slightly toward the posterior end of the 
body. On each side of the female pore and rather toward the posterior 
face of the papilla is an adhesive organ which in copulation would meet 
one of the pair between which the male pore is situated. Three more, 
a pair at the base and a single median one higher up, are found on the 
anterior face of the papilla, and in cojiulation would attach to the three 
in the posterior region of the male pit. Another pair is located on 
annulus thirty-eight, just outside of the base of the papilla, and corre- 
sponds to the male pair on annulus thirty-three. In addition to these 
there is a conspicuous pair farther out on thirty-eight, and on the pos- 
terior portion of thirty-nine (or on thirty-nine and forty of one speci- 
men) a bilobed pa])illa with two pores on one side, and a linear trilobed 
one with three pores on the other side of the middle line, which have 
no visible counterpart in the male system. This last group alone prob- 
ably corresponds to the similar organ of Macrohclella, the others being 
unrepresented in that genus. 

All of these organs consist essentially of more or less prominent 
papilhe containing glandular sacs which open by apical pores, and whose 
cavities frequeutl}^ contain hardened masses of mucus. 

Xo. 4103, U.S.X.M. Xew Orleans, Louisiana; Dr. It. W. Shufeldt 
(Xo. 593), 1883, one specimen. 

Xo. 4104, U.S.X.M. Xew Orleans, Louisiana; April, 1883; Dr. B. W. 
Shufeldt (Xo. 1140), one specimen. 

Xo. 791, U.S.X.M. Xew Orleans, Louisiana; April, 1883; Dr. B. \V. 
Shufeldt (Xo. 1139), one specimen. 



